Factors affecting susceptibility to intramammary infection and mastitis: an approximate Bayesian analysis.
Susceptibility to IMI and to mastitis in Holstein cows was studied using logistic mixed effects models and an approximate Bayesian analysis. Dichotomous response variables were the presence or absence of IMI, caused by any microorganism. IMI caused by Staphylococcus spp. or Corynebacterium spp., and clinical mastitis caused by any microorganism at specific lactation stages. Data included 619 lactation records from 282 cows. Fixed explanatory variables in the model were period, season and age at calving, lactation number, log-transformed SCC, and a joint effect of age and log SCC. Because random cow effects were assumed to be normally distributed and to have an unknown variance, this parameter was estimated by approximate marginal maximum likelihood. Results from the Bayesian analysis were contrasted with maximum likelihood estimates obtained from a fixed effects logistic model that ignored cow effects. Posterior mode and maximum likelihood estimates of location parameters were similar, although standard errors of the maximum likelihood estimates understated uncertainty. The IMI status during a previous lactation was a poor predictor of IMI status in subsequent lactations, and susceptibility increased as SCC increased. Interlactation (logit scale) repeatability estimates of susceptibility ranged from 0.22 to 0.23. A Taylor series expansion was used to approximate correlations between lactations on a binary scale. These correlations depended on associated fixed effects and ranged between 0.12 and 0.18, which were lower than correlations using the logit scale.